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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 6/4/07 
has been entered. 

Response to Arguments 

Applicants arguments filed with the request for continued examination have been 
entered and fully considered. The Examiner notes in the 103(a) rejection that Evans 
does not disclose a combination of a system with a scanning protocol, rather pointing 
out that the use of optical markers and a combined coordinate system allows data to be 
processed to account for movement of a patient. The Examiner would like to direct 
Applicant's attention to paragraphs 36 and 37 of their specification where the desired 
mode of updating slice prescriptions is described. Optical position information is taken, 
and z-coil or x/y-coils are used to update the slice prescriptions using standard 
trigonometric methods. Applicant's arguments with regard to Cosman are that there is 
no updating of a scanning protocol (slice prescriptions) of a magnetic resonance system 
to account for patient motion. The Examiner disagrees with this assertion once again. 
Cosman discloses that initial data including scanning protocols, slice data, position 
coordinates and other such information is taken (Col 5 Line 24-36). Cosman then in 
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column 1 1 Lines 4-35 describes the analogous use of a LINAC device substituted with 
those of a CT, MRI, or other such system. Finally in column 5 Line 35-54, the positions 
of the index markers is then used to determine slice and scanning data for the imaging 
system employed which would be a dynamic calculation for each of the index-marked 
positions. 

Examiner suggests that Applicant provide additional definition of the independent 
claims by appending; "updating of slice prescriptions during image collection to reflect 
updated position information before the next waveform is generated within the MRI 
scanning protocol". The addition of this information would help to further define over the 
rejection of record, and provide additional distinction of Applicant's invention over 
inventions of the same nature as those of Cosman; keeping in mind that the Cosman 
system has the capacity to store multiple sets of slice prescription data which are able 
to be recalled (and therefore "dynamically updated") based on optical position 
information. 



1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: / 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 



Patentability shall not be negatived by the manner in which the invention was made. 
2. Claim 1, 4, 5, 9-14, 17-19, 21-23, and 25, 27-29 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Evans et al (US 6858003) in view of Cosman (US 
6662036). 



Claim Rejections - 35 USC § 103 
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Evans discloses a system including an optical system including two cameras 
(figure 2B, elements 38a and 38b), which are located outside of the body of a patient to 
provide motion tracking of a site (Col. 22, line 27). In one embodiment, passive 
elements are used to detect 3D motion of the site, which may be markers or IR 
reflectors (Col. 32, lines 40-46), so that light may be detected. A processor allows for 
data to be processed compensating for movement of the subject (figure 6, elements 552 
and 554) wherein processor may be a computer (figure 4) and the system additionally 
includes a display (figure 6, element 556) and memory (figure 40A-I, element 1868). 
Evans, however, fails to disclose combination of the system with a scanning protocol. 

Cosman also discloses a system for position or motion tracking wherein the 
positioning system uses two cameras for tracking including integrated sources of 
radiation in the form of LEDs in which the camera detects light reflected from four 
markers (Col. 7, lines 33-45 and figure 2). Cosman explicitly discloses a variety of 
markers and reflectors, such as reflecting spheres, and it would be an obvious 
modification to use mirrors as the reflective surface disclosed by Cosman (Col. 4, lines 
5-26). The system determines the position of the patient's body with respect to a 
treatment or imaging machine (abstract), such as an x-ray machine for diagnostic 
imaging, but may also be a CT, MRI, simulator, PET, or other imaging machine used in 
an analogous manner (Col. 1 1 , lines 4-7). Motion may also be tracked when the patient 
is moved in a variety of ways, including translation in multiple directions, as shown in 
figure 5, and rotation, as shown in figure 1 . The system may be used on any part of a 
patient's body, however it is explicitly shown that markers are put on both the head and 
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chest of the patient (figures 5 and 1 1 ). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the disclosure of Evans in light of the 
reference by Cosman, as Cosman states it is advantageous to correlate scan data with 
camera data to enable desired positioning as well as an effective graphics display (Col. 
2, lines 11-15). 

3. Claims 3 and 24 rejected under 35 U.S. CI 103(a) as being unpatentable over 
Evans in view of Cosman as applied to claims 2 and 21 above, and further in view of 

Beetz, Jr., et al (US 6045677). Evans in view of Cosman, as discussed above, 

Substantially discloses the invention as claimed, however fails to explicitly disclose 
the properties of the cameras used. However, a variety of cameras are known in the 
imaging art. For example, a microchannel plate is well known in the art for used in 
imaging apparatus (Col. 4, line 40) such as a variety of physical science 
instrumentation, streak cameras as they have immunity to magnetic fields (Col. 2, line 
51). Therefore, such a camera would function in a magnetic resonance scanner with 
field strength of more than 100 Gauss without loss of accuracy. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
disclosures of Evans and Cosman in light of the teachings in the reference by Beetz, as 
it would be obviously necessary to use a camera that can withstand the field strength of 
an MRI if the camera system is to be used in an MRI, as disclosed by Cosman. 

4. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Evans in view of Cosman as applied to claim 5 above, and further in view of Schmitz 
(US 6050724). Evans in view of Cosman, as discussed above, substantially disclose the 
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invention as claimed, however fail to disclose the configuration of the two cameras in 
relation to the imaging system. Schmitz also discloses a system using two cameras and 
an imaging device for position detection and further discloses that the two infrared CCD 
cameras are mounted to the side of the imaging system (Col. 5, lines 32-33) as shown 
in figure 1 . The axis of the imaging system runs directly through the center of the 
imaging system, therefore creating a 45-degree angle between each camera and the 
axis of the scanner. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the disclosure of Evans in view of Cosman in light of the 
teachings in the reference by Schmitz, as mounting the cameras on the imaging system 
itself advantageously eliminates one calibration or registration step, as the two systems 
are rigidly registered to each other. 

5. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Evans in 
view of Cosman as applied to claim 1 above, and further in view of Nakagawa, et al (US 
2002/01221 17). Evans in view of Cosman, as discussed above, substantially discloses 
the invention as claimed, however fails to explicitly disclose the accuracy of the 
cameras used. A variety of cameras are well known in the imaging art, such as the one 
disclosed by Nakagawa. Nakagawa discloses a camera device for imaging which is 
capable of being used for accurate measurement. The CCD is capable f accuracy within 
0. 1mm or less (paragraph 109). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify the disclosures of Evans and Cosman in 
light of the reference by Nakagawa, as it would be an obvious advantage to use a high 
accuracy camera, as Nakagawa states for measurement, for use in a medical or 
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surgical system as the measurements and positioning obtained is critical to the health of 
the patient. 

6. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Evans 
in view of Cosman as applied to claim 14 above, and further in view of Ward, et al 
("Prospective Multiaxial Motion Correction for fMRI", Magnetic Resonance in Medicine, 
2000). Evans in view of Cosman, as discussed above, substantially discloses the 
invention as claimed, however fails to disclose testing motion correction algorithms. 
Ward discloses a system for motion correction in an imaging system wherein testing of 
the system and the motion correction algorithms used is done using computerized 
motion phantoms. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the disclosures of Evans and Cosman in light of the 
teachings in the reference by Ward to include testing motion correction algorithms, as 
Ward states that motion is a known problem in MRI images and testing algorithms allow 
for improved motion correction of the images. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joel M. Lamprecht whose telephone number is (571 ) 
272-3250. The examiner can normally be reached on Monday-Friday 7:30AM-4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian L. Casler can be reached on (571)272-4956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-21 7-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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